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0 Method for the preparation of esters of a non-reducing sugar and one or more fatty acids. 



0 Method for the preparation of esters of a non- 
reducing sugar and one or more fatty acids in a 
relatively short time to obtain a sugar product in a 
high yield and with a desired purity, and, at the 
same time, restricted investment costs for equip- 
ment Said method is based on the transestenfica- 
tton of at least one fatty acid alkyl ester with a non- 
reducing sugar in the presence of a transesteriflca- 
tion catalyst and, if appropriate, an emulsifier and is 
characterized by subjecting the starting compounds 
to a "high shear" mixing treatment at a temperature 
^which is at least equal to the melting temperature of 
"the used fatty acid alkyl ester resulting in a stable 
If) homogeneous dispersion, which is then exposed to 




an elevated temperature in the range of 100-180 C 
and a reduced presure of at most 0.5 Bar. 
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Method for the preparation of esters of a non-reducing sugar and ono or mora fatty acids 



The invention relates to a method for the prep- 
aration of esters of a non-reducing sugar and one 
or more fatty acids by transesterification of one or 
more fatty acid alkyl esters with a non-reducing 5 
sugar in the presence of a transesterification cata- 
lyst and, if appropriate, an emulsifler. 

Esters of a non-reducing sugar and fatty acids, 
in particular the mono-esters and di-esters derived 
from a sugar of this type, are particularly valuable 10 
as -surface-active agents and possess unique ad- 
vantages by reason of their composition. For exam- 
ple, surface-active agents of this type are non- 
toxic, odourless and tasteless, do not irritate the 
skin and hydrolyse, for example in the human and rs 
animal digestive system to give normaJ nutrition 
products. In contrast to the majority of the surface- 
active agents, the esters are based on a sugar of 
this type and fatty acids are biodegradable under . 
aerobic and anaerobic conditions and, in contrast 20 
to the majority of other non-ionic surface-active 
agents, are solid and therefore easily useable in 
powder form or in spray-dried products. The esters 
of a non-reducing sugar and fatty acids are good 
emulsifying agents and can therefore be used in 25 
detergents. Moreover, the esters of a sugar of this 
type and fatty acids can be used as "additives for 
foodstuffs, cosmetics, pharmaceutical preparation* 
and agricultural products. 

It is known that the higher sugar fatty acid 00 
esters, such as the tetra-esters and penta-esters 
and in particular the hexa-. hepta* and octa-esters. 
can be used in the treatment of hyper- 
cholesterolaemia. Moreover, the hexa*. hepta- and 
octa-esters can be used as fat replacement agents. 35 

Despite the abovementioned advantages, the 
esters of a non-reducing sugar and fatty acids have 
never been used on a large scale because of the 
problems associated with their preparation. A brief 
discussion of the methods which had been pro- *o 
posed for the preparation of sugar esters of this 
type and which, because of technical or economic 
disadvantages, cannot or can hardly be used on an 
industrial scale to obtain a product with a competi- 
tive cost price relative to the other known surface- 45 
active agents is given below. 

The most "classical" method for the prepara- 
tion of esters of a non-reducing sugar and fatty 
acids comprises the transesterification described, 
for example, in the Journal of the American Oil 50 
Chemist Society, Vol. 34, 1957. pages l85-if&/of . 
sucrose with the methyl ester of a fatty acid in a 
solvent such as dimethylformamide and dimethyl* 
sulphoxide. in which both the sugar and the methyl 
ester of the fatty acid dissolve. This transesterifica- 



tion reaction is carried out in the presence of 
potassium carbonate as the catalyst and at a tem- 
perature of 90 * C and under greatly reduced pres- 
sure. However, it has been found that the solvents 
used must, because of the toxicity thereof, be 
removed as completely as possible, which gives 
rise to great problems in practice. 

To solve the problems associated with the use 
of the abovementioned solvents for both the sugar 
and the esters of fatty acids, a method for the 
preparation of a micro-emulsion system of sucrose 
and the ester of a fatty acid in propylene glycol is 
proposed in the Journal of the American Oil Chem- 
ist Society. Vol. 44, pages 307-309 (1967). With 
this method the sugar, in the presence of an emul- 
sifying agent, usually a salt of a fatty acid, and the 
methyl ester of a fatty acid are dissolved in pro- 
pylene glycol, after which the solvent is removed 
under greatly reduced pressure. However, with this 
method it has been found that it is problematical to 
bring the reagent into a good micro-emulsion with 
the desired particle size, while, moreover, the re- 
moval of propylene glycol proceeds with difficulty. 
At the same time, propylene glycol esters are 
obtained as a by-product with this method. 

A later modification of the. solvent-trans- 
esterification process, with which water is used as 
the solvent is described in British Patent Specifica- 
tion 1.332.190. With this method the sugar is com- 
pletely dissolved in the water in the presence of a 
fatty acid soap, a fatty acid ester and a tran- 
sesterification catalyst, after which the mixture id 
dehydrated under reduced pressure and at ele- 
vated temperature so that a homogeneous melt is 
obtained. This method also presents problems in 
respect of the warming of the water-containing 
product under reduced pressure, during which op- 
eration the pressure must be regulated carefully as 
a function of the temperature in order to prevent 
hydrolysis of the fatty acid ester. For these rea- 
sons, this method is undesirably complicated for 
use on an industrial scale. 

A solvent-free transesterification method is also 
described in J. Amer. Oil. Chem. Soc. 1970. 47. 
pages 56-60. With this method sucrose is used in 
the molten state, so that the method is carried out 
at a temperature of 170-190* C. After a short time, 
however, the sugar starts to degrade to a black, 
tar-tike mass, so that the reaction with the fatty acid 
alkyl ester necessarily has to take place very rap- 
idly. Usually the reaction is complete within 20 
minutes, and sometimes even after only 2 minutes. 
The reaction must be carried out in the presence of 
an alkali metal-free and anhydrous soap, which 
serves for solubilization of the fatty acid alkyl ester 
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in the molten sugar and for catalysis of the tran- 
sesterification. Alkoxides, alkali and ordinary soaps 
are completely unsuitable as the catalyst as the 
presence thereof results in a very rapid decompo- 
sition of the sugar and gives rise to a black color* 
ation of the mixture. In view of the problems asso- 
ciated with the control of the reaction, as the reac- 
tion has to be completed very rapidly in order to 
prevent degradation of the sugar, this reaction can 
only be carried out on a laboratory scale and offers 
little prospect for use on an industrial scale. 

A method for the preparation of a surface* 
active agent by the reaction of solid, particulate 
sucrose with at least one triglyceride in the pres* 
ence of a basic transesterification catalyst at a 
temperature of 110-140*0 under atmospheric 
pressure and in the absence of any solvent is 
known from British Patent Specification 1.399.053. 
As little water as possible must be present in the 
starting materials, since about 1 % by weight water 
already greatly retards the course of the reaction 
due to the formation of lumps of sugar and. more- 
over, gives rise to an acceleration of the soap 
formation. According to a preferred embodiment, in 
the method described in British Patent Specifica- 
tion 1,399.053 both the initiation period and the 
reaction period are considerably shortened by the 
addition of an emulsifying agent to the reaction 
mixture, advantageously in an amount of 5*10% by 
weight. In addition to di- and mono-glycerides. the 
crude end product of this method, which contains 
surface-active substance, can also be used. How* 
ever, it has been found that the reaction proceeds 
very slowly and takes about 8 hours or more. 

In addition, a method for the preparation of 
surface-active substances containing sugar esters 
is described in British Patent Application 2.065.634. 
with which method solid particulate sucrose, at 
least one triglyceride of a fatty acid having at least 
8 carbon atoms and a basic transesterification cata- 
lyst are reacted at a temperature of 1 10-140* C 
under atmospheric pressure. However, the starting 
mixture must contain at least 10% by weight fatty 
acid soap, while the optimum soap concentration in 
the starting material is 25-30% by weight. More- 
over, this soap must consist to at feast 50% of 
potassium scap. This method therefore has dis- 
advantages, for example in that the end product is 
contaminated to a considerable extent with soap, in 
particular potassium soap. 

A method for the preparation of sucrose fatty 
acid esters is known from British Patent Application 
2.161.808 with which, according to the embodi- 
ments given in the examples and also to the meth- 
od given in the description of this British Patent 
Application as a preferred embodiment, the reac- 
tants sucrose and the fatty acid aikyl ester are 
added to a molten fatty acid soap, such as sodium 



stearate. at a temperature of at least 70* C and 
preferably 80-HO'C. The actual transesterification 
then takes place at a temperature of 120-180* C 
under a reduced pressure of at most 10 mmHg 
5 while stirring with a linear speed of 1 .0-50 nvs. This 
high linear speed of the stirring device serves only, 
as can be . seen from the context of this British 
Patent Application 2.161.808. to prevent phase sep- 
aration and the occurrence of foaming of the reac- 

w tion mixture under the abovementioned reaction 
conditions. As examples of types of stirrers, a 
propeller stirrer and a turbine stirrer are used in the 
examples, which represent an embodiment of the 
invention disclosed in this British Patent Applica- 

'5 tion. The method according to this British Patent 
Application has. however, in the first place the 
disadvantage that a fairly high content of emulsifier 
has to be used. When an alkali metal fatty acid 
soap is used as the emulsifier. the amount of 

20 emulsifier to be used is 3-15% by weight and 
preferably even 5-10% by weight, calculated on the 
total weight of the sucrose and the fatty acid aikyl 
ester, and in the case of sucrose fatty acid esters 
3-30% by weight and preferably 5-15% by weight. 

25 calculated on the total weight of the sucrose and 
fatty acid aikyl ester used as starting material, is 
employed. The imperative molar ratio of sucrose: 
fatty acid aikyl ester of at least 1:4. so that sucrose 
fatty acid esters with a degree of substitution of, for 

30 example. 1 (monoesters) are virtually excluded, is 
mentioned as a second disadvantage; as sucrose 
possesses eight hydroxy! groups per molecule, the 
degree of substitution can vary from 1 to 8. More- 
over, the relatively large amount of fatty acid aikyl 

35 ester which in the first stage, for the preparation of 
a melt with a temperature of at least 70* C and 
preferably 90-1 10* (5, is present in liquid form, will 
make up a substantial portion of the melt which is 
subjected to the actual transesterification reaction. 

jo Finally, the method according to this British Patent 
Application 2.181.808 is carried out batch-wise, 
which is a disadvantage for implementation on an 
industrial scale in view of the high investment costs 
for equipment which must be made per unit end 

^5 product. 

Finally, a method for the preparation of esters 
of a non-reducing sugar and at least one fatty acid 
is known from the Applicant's European Patent 
190.779. with which the sugar, the fatty acid aikyl 

5a ester and a transesterification catalyst and also a 
substantial amount of emulsifier. such as potassium 
stearate or sodium stearate. are fed through a 
worm shaft reactor, which is known per se. operat- 
ing at elevated temperature and pressure, after 

55 which the mass which is obtained from the worm 
shaft reactor and which is virtually completely mol- 
ten is further reacted in a separate vessel under 
highly reduced pressure and at elevated tempera- 
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ture. However, in view of the considerable amount 
of emuliifier which, as can be seen from the exam- 
ple given in the abovementioned European Patent, 
is 10% by weight this component can present 
problems when working up the end product and in 
some cases can result in a laborious working-up. In 
addition, this last discussed method" has the dis- 
advantage that the process sequence clearly takes 
place in two separate steps, i.e. firstly in a worm 
shaft reactor at elevated temperature and pressure 
and then in a vessel at elevated temperature and 
reduced pressure. This means that this known 
method cannot or can hardly be carried out con- 
tinuously, which must be regarded as disadvanta- 
geous for an industrial production procedure. Mora- 
over, this known method requires the use of a 
worm shaft reactor, which necessitates relevant in- 
vestment costs for equipment. 

To summarize, it can be stated that the solu- 
tions proposed in the state of the art discussed 
above with regard to the problems relating to the 
preparation of esters of a non-reducing sugar on 
the one hand and one or more fatty acids on the 
other hand offer insufficient consolation. 

• A method has therefore been sought with 
which a non-reducing sugar and fatty acid alkyt 
esters can be reacted with one another in a short 
time to obtain a sugar ester product in a high yield 
and with a desired purity, and. at the same time, 
the* investment costs for equipment must remain 
restricted and the method can be carried out con* 
tinuously. with a view to an industrial production 
procedure. 

Surprisingly, it has been found that the aim 
described above can be achieved when the starting 
mixture of the reactants is subjected to a "high 
shear" mixing treatment at a temperature which is 
at least equal to the melting temperature of the 
fatty acid aJkyl ester used as starting material, and 
the homogenous dispersion thus obtained is then 
exposed jo an elevated temperature in the range of 
1 00-1 80 # C and a reduced pressure of at most 0.5 
bar. Since the temperature during the "high shear 1 * 
mixing treatment according to the invention i$ at 
least equal to the melting temperature of the fatty 
acid aJkyl ester used as starting material, the non- 
reducing sugar and the transesteriftcation catalyst 
and also any emulsifier which may be present are 
dispersed in the liquid fatty acid ester phase during 
this treatment, which phase, contrary to expecta- 
tion, remains stable in the second step of the 
method according to the invention, that is to say no 
or virtually no phase separation occurs, which is 
essential for a favourable course of the trans- 
esterification reaction between the fatty acid alkyl 
esters and the sugar. 

The abovementioned term "high shear mixing 
treatment" is understood to mean the action of a 
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"high shear" mixing device. Devices of this type, 
which are available commerically, possess a high 
dispersion power. The principle of these devices is 
based on the effects of the mechanical high fre- 

5 quency on stator rotor mixing head systems with 
high peripheral speeds of the rotor, for example in 
the order of magnitude of 15-20 ms and above. As 
a result of the compression and decompression 
waves generated in these systems, a controlled 

jo cavitation is generated in the system. More particu- 
larly, the action of a "mixing head" based on a 
stator rotor system can be represented as follows: 

1) The constituents to be mixed with one 
another are subjected, in the mixing head, to an 

15 intense hydraulic shear caused by the high speed 
of rotation of the rotor within the restricted space of 
the stator. 

2) The centrifugal force generated by the 
rotor sucks the solid and liquid constituents to- 

2Q wards the mixing head where they are ground in 
the free space, accurately made to measure, be- 
tween the ends of the rotor blades and the inner 
wail of the stator. 

3) Further centrifugal force drives the con- 
as • strtuents out of the mixing head, while they are 

subjected to a mechanical shear between the ends 
of the rotor and the sharp edges of the openings in 
the stator. 

4) Finally, as a result of the same centrifugal 
oo force, the contents of the mixing head aro propel- 
led via the outlet of the device into a discharge line 
while, at the same time, new constituents are 
drawn in via the feed line to keep the mixing head 
continuously fed. 

35 

As mentioned, the stator has openings, which 
can have many shapes, such as circular, rectangu- 
lar, etc. 

The "high shear" mixing devices referred to 

jo above are available commerically and are mar- 
keted, for example, by the manufacturers Silverson 
Machines Ltd.. Chesham. England, as Silverson 
devices. Janke en Kunkel GmbH u. Co.. Staufen. 
West Germany, Ultra-Turrax devices, and by 

45 Supraton FJ. Zucker GmbH. Neuss. West Ger- 
many, as Supraton dispersion devices. 

As is known, the "high shear" mixing devices 
differ from the conventional stirring and mixing 
devices in their action. In the article "Oispergieren 

so im Gradienten-lmpulsverfahren" ("Dispersing in 
Gradient Pulse Processes") by Wiedemann and 
Blencke. Chem. Anlagen und Verfahren. No. 4. 
1976, pages 82-86, 89. 90 and 110 the specific 
energy supply (E). which is expressed in kJ<kg. is 

55 defined as the characteristic property. This specific 
energy supply Z is considerably higher for the 
"high shear" mixing devices than for conventional 
stirrer devices. More particularly, this unit E. which 
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is the quotient of the power P of the device and the 
displacement capacity Q of the stirrer, i.e. E ■ 
P Q. is in the range MO, in particular 2-7, for "high 
shear" stirring devices. 

For comparison, the specific energy supply Z 
for a conventional turbine stirrer is calculated be- 
low. This calculation is based on standard geome- 
try, i.e. 

- the height/vessel diameter ratio 3 1 

• the stirrer diameter vessel diameter ratio = 13 

• the vessel capacity » 1 m 3 

• the stirrer diameter (d) = 0.36 m 

- the power of the stirrer device (P) - 10 kW 

• the density of the mass to be stirred (p) = 800 
kgm 3 

The value of the speed of revolution is required 
to calculate the displacement capacity Q: 
(speed of revolution a (Pp. (d) 5 . Np) 1 3 
where Np represents the power characteristic of 
the stirrer element (turbine stirrer) with a value 6; 
the speed of revolution is 7 revolutions sec. 

The specific energy supply Z = P Q 
Z a P : pump capacity . p 
Z = P (1.3 x speed of revolution x d 3 ) . p 
Z =» 0.03 kj/kg . m 

As can be derived from the above comparison, 
for a conventional turbine stirrer with a power of 
100 kW. which is improbably high for a 1 m 3 
vessel, a value of only 0.3 is reached for E, so that 
the abovementioned term specific energy supply is 
a suitable unit for distinguishing between the con- 
ventional stirring devices on the one hand and the 
'•high shear" mixing devices on the other. 

For example, the "high shear" mixing device is 
in a pressure vessel, in which a vacuum can also 
be generated. In this way. the "high shear* mixing 
treatment and the subsequent step of the method 
according to the invention, which is carried out at 
elevated temperature and greatly reduced pres- 
sure, can be carried out in a single vessel, if 
desired while maintaining the "high shear" mixing 
treatment. An embodiment of this type is shown in 
Figures 1 and 2. 

The advantages of the method according to the 
invention over the methods known from the prior 
art are: 

1 ) simple to carry out from the technological 
standpoint; 

2) the method can be carried out fully con- 
tinuously: 

3) the method requires a short reaction time; 

4) the occurrence of side reactions is greatly 
reduced; and 

5) working up of the reaction product is. if 
considered necessary, simple. More particularly, a 
working up of this type can be superfluous be- 
cause of the low emu.'sifier content and depends 
on the standards laid down in the legislation rel- 
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evant to the use of products of this type. 

A significant advantage of the method accord- 
ing to the invention lies m the possibility that this 
5 can be carried out continuously, so that the invest- 
ment costs for equipment can be kept relatively 
low and. therefore, an end product with a relatively 
attractive cost price can be obtained. This aspect 
of an attractive cost price is further emphasized by 
jo the surprisingly low amount of emulsifier required 
with the method according to the invention, which 
amount, for example, can be less than 3% by 
weight, calculated on the total weight of the sugar 
and the fatty acid alkyl ester. A continuous proce- 
ss dure of the method according to the invention can. 
for example, be carried out in three steps, i.e. 

(a) the "high shear" mixing treatment in a 
vessel provided with a "high shear" mixing device; 

(b) the actual transesterification reaction of 
20 the stable homogeneous dispersion obtained under 

step (a) under substantially reduced pressure and 
at elevated temperature in a second vessel; in this 
vessel the dispersion is stirred with a conventional 
stirrer until the viscosity of the reaction mass has 
25 reached a certain value; and 

(c) the continuation of the transesterification 
reaction of the viscous reaction mass obtained in 
step (b) in a third vessel which is fitted with a 
stirrer suitable for stirring viscous masses. 

30 

With the aid of a continuous embodiment of 
this type of the method according to the invention 
it is therefore possible to feed the starting compo- 
nents to step (a) and to remove the sugar esters 

35 from step (c). 

With regard to the emulsifier which may be 
employed in the method according to the invention 
it should be noted that this amount may not be so 
large that the reaction mass becomes too viscous. 
The content of. for example, alkali metal soap, such 
as potassium stearate. in the reaction mass must 
therefore normally be at most 20% by weight, for 
example 0-5% by weight and advantageously only 
0-3% by weight, calculated on the total weight of 

J5 the sugar and the fatty acid alkyl ester. Examples 
of emuisifiers which can preferably be used with 
the method according to the invention are potas- 
sium stearate and sodium stearate. However, many 
other suitable types of emuisifiers can also be 

so used. 

As has been mentioned above, the temperature 
of the reaction mass used in the "high shear" 
mixing device must be at least equal to the melting 
temperature of the fatty acid alkyl ester used as 
55 starting component. In this way, a liquid phase is 
obtained in which the non-reducing sugar and the 
transesterification catalyst are dispersed in a sur- 
prisingly stable manner. 



80139262 



233 



9 



EPO 315 265 A 1 



10 



Transesterification catalysts which can bo used 
are, for example, potassium hydroxide, sodium hy- 
droxide and lithium hydroxide, potassium carbon* 
ate, sodium carbonate and lithium carbonate, as 
well as the potassium, sodium and lithium derive- 
tlves of bicarbonate, methanolate, ethanoiate and 
propanolate. Advantageously, potassium hydroxide 
and in particular potassium carbonate are used. 
The amount of transesterification catalyst to be 
used in the starting mixture is usually 0.1-10% by to 
weight, calculated on the total weight of the sugar. 

The method according to the invention is pref- ^ 
erably carried out with a methyl ester of a fatty 
acid as one of the starting materials. In this way, 
esters of sugar and fatty acid can be obtained in rs 
very pure form. Another advantage is that the al- 
cohol formed during the reaction, i.e. methanol, is 
the most advantageous alcohol with regard to the 
removability from the reaction mixture. As a result 
of removal of the aJcohol, the equilibrium reaction 20 
shifts towards the sugar ester side. However, in 
addition to the methyl esters, it is also possible to 
use ethyl esters and propyl esters of fatty acids. 

The fatty acid alkyl esters preferably used as 
starting material in the method according to the 2% 
invention normally contain 8-22 carbon atoms in 
the fatty acid moiety. Furthermore, the fatty acids 
can be straight-chain or branched and saturated or 
unsaturated. Examples of fatty acids of this type 
are palmitic acid, stearic acid, oleic acid etc. In 30 
addition, mixed fatty acid alkyl esters or fats can 
be used. 

Any commercially available solid sugar, such 
as sucrose and sorbitol, of any quality and size can 
be used as the non-reducing sugar. Preferably. as 
however, grains with a size of 0.1 mm or less are 
used. 

After the action of the "high shear" mixing 
device on the reaction mass, the stable, homo- 
geneous dispersion obtained is subjected to the *o 
actual transesterification reaction. The temperature 
employed in this reaction is in the range 100- 
180* C and is preferably 140-180* C. The pressure 
employed in this step is not more than 0.5 bar. but 
. is preferably in the range 0-0.2 bar. in particular 0- 45 
0.1 bar. 

The sugar esters obtained with the method 
according to the invention are normally a mixture of 
mono-esters and higher esters. For example, su- 
crose possesses eight hydroxyl groups per mol- 50 
ecule, so that the number of fatty acid groups 
which can be bonded to a sucrose molecule can 
vary from 1 to 8. The composition of a sugar-ester 
mixture prepared is therefore partly dependent on 
the mutual ratio of the sugar used as starting 53 
component and the fatty acid alkyl ester(s) used as 
starting material, which can vary over a wide range. 
For example, the weight ratio of sucrose to fatty 



acid alkyl ester(s) can vary from 80:20 to 5:95. 

The invention 13 illustrated in more detail with 
the aid of the exemplary embodiments given be- 
low, which, however, must not be regarded as 
restrictive. 



Example I |c c M \^ 

! ' S 

Oil A 



w^> A mixture of/ 475 g sucrose with a mean par- 
S^ticle size of 0.1 'mm, 475 g methyl stascata 25 g 



potassium carbonate and 25 g potassium stearate 
was subjected to the action of a "high shear" 
mixing device of the Silverson type at a tempera- 
ture of 50* C. The speed of rotation of the rotor 
was 10 nvs and the stator or disintegrater head 
was provided with circular openings with a cross- 
section of 10 mm. Oirectly after this treatment, 
which took 10 minutes, the homogeneous disper- 
sion obtained was exposed to a temperature of 
140* C and a pressure of 0.01 bar for 180 minutes, 
while mixing. Under these conditions, the yield of 
the sugar esters was 65% by weight, calculated on 
the starting components. 

The specific energy supply E of the Silverson 
device with a power of 0.4 kW and a displacement 
capacity of 0.25 kgs had a value of 1 6 kJ. kg. 

Example II 



A mixture of 610 g sucrose (with a mean 
particle size of 0.1 mm), 340 g methyl stearate. 25 
g potassium stearate and 25 g potassium car- 
bonate was reacted under the conditions given m 
Example I. The amount of sugar esters formed was 
53% by weight, calculated on the starting compo- 
nents. 



Example III 

A mixture of 5 kg sucrose with a mean particle 
size of 0.1 mm. 5 kg methyl stearate. 0.26 kg 
potassium carbonate and 0.26 kg sugar esters con- 
taining 17% by weight of mono-esters was sub- 
jected to the action of the type Oispax OR 3-S6-P 
at a temperature of 120*C. The Oispax >s a "high 
shear mixing device" with a throughput of at most 
4 m 3/ h. based on water. The speed of rotation of 
the rotor shaft was 8000 min~l. which signifies a 
maximum rotor circumferential speed of about 25 
nvs. The dispersion space consisted of 3 
rotor'stator spaces in series. 

The mixture of starting materials was circulated 
for 10 minutes with the aid of the Oispax over a 
reaction vessel provided with an anchor stirrer as 
the mixing device. Oirectly after the high-shear 
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treatment, the homogeneous dispersion obtained 
was exposed to a temperature of 150'C and a 
pressure of 50 mbar for 300 minutes in the reaction 
vessel, while stirring. 

Under these conditions the yield of sugar es- 
ters was 67% by weight, calculated on the starting 
components. Calculated on the total amount of 
sugar esters. 8.0% by weight mono-esters. 17.5% 
by weight dl-esters. 32.5% by weight tri-esters and 
44.0% by weight higher esters were found. The 
specific energy supply E of the Oispax device with 
a power of 3 kW and a displacement capacity of 
0.58 kg/s had a value of 5.4 kJ/kg. 

3% by weight stearate. calculated on the start* 
ing components, was detected in the end product. 

Example IV 

A mixture of 6 kg sucrose with a mean particle 
size of 0.1 mm t 3 kg methyl stearate. 0.75 kg 
potassium carbonate and 0.25 kg potassium 
stearate was reacted under the conditions given in 
Example HI. After a reaction time of 3 hours, the 
amount of sugar esters formed was 27.5% by 
weigtit, c&Jculated on the starting components. Cal- 
culated on the total amount of sugar esters. 60.0% 
by weight mono-esters. 31.0% by weight di-esters 
and 9.0% by weight tri-esters were found. 



Example V 

A mixture of 3.2 kg sucrose with a mean par- 
ticle size of 0.1 mm. 6.3 kg methyl stearate. 0.25 
kg potassium carbonate and 0.25 kg potassium 
stearate was reacted under the conditions given in 
Example HI. After a reaction time of 5 hours, the 
amount of sugar esters formed was 76.0% by 
weight, calculated on the starting components. Cal- 
culated on the total amount of sugar esters. 6.5% 
by weight mono-esters, 18.5% by weight di-esters. 
35.0% by weight tri-esters and 40.0% by weight 
higher esters were found. 



Example VI 

A mixture of 3.2 kg sucrose with a mean par- 
ticle size of 0.1 mm, 8.3 kg methyl stearate. 0.25 
kg potassium carbonate and 0.25 kg sugar esters 
containing 17% by weight mono-esters was reac- 
ted under the conditions given in Example III. After 
a reaction time of 5 hours the amount of sugar 
enters formed was 58.5% by weight, calculated on 
the ita-llng components. Calculated on the total 
amount of sugar esters. 3.5% by weight mono- 
esters. 14.5% by weight di-esters and 30.0% by 



weight trimesters and 52% by weight higher esters 
were found. 3.6% by weight stearate. calculated on 
the starting components, were detected in the end 
product. 



Claims 

1. Method for the preparation of esters of a 
iq non-reducing sugar and one or more fatty acids by 

transesterification of at least one fatty acid alkyl 
ester with a non-reducing sugar in the presence of 
a transesterification catalyst and. if appropriate, an 
emulsifier. characterized in that .the mixture of the 

rs starting components is subjected to a "high shear" 
mixing treatment at a temperature which is at least 
equal to the melting temperature of the fatty acid 
alkyl ester used as starting material, and the homo- 
geneous dispersion thus obtained is then exposed 

20 to an elevated temperature in the range of 100- 
180* C and a reduced pressure of at most 0.5 bar. 

2. Method according to Claim 1. characterized 
in that sucrose or sorbitol is used as the non- 
reducmg sugar. 

25 3. Method according to Claim 1 or 2. character- 
ized in that fatty acid alkyl esters which are derived 
from"! fatty acid with 8-22 carbon atoms and an 
alcohol with 1. 2 or 3 carbon atoms are used as the 
starting material. 

30 4. Method according to Claim 3. characterized 
in that a methyl ester of a fatty acid with 8-22 
carbon atoms is used as the fatty acid alkyl ester. 

5. Method according to one or more of Claims 
1-4. characterized in that the dispersion obtained is 

35 exposed to a temperature in the range of 140* 
160* C and a pressure of 0-0 2 bar. 

6. Method according to Claim 5. characterized 
in that the dispersion obtained is exposed to a 
temperature in the range of 140- 150* C and a pres- 

40 sure of 0-0.1 bar. 

7. Method according to one or more of Claims 
1-6. characterized in that the method is carried out 
in a single vessel. 

8. Method according to one or more of Claims 
45 1-7. characterized in that the method is carried out 

continuously. 

9. Method according to one or more of Claims 
1-8. characterized in that an alkali metal salt of a 
fatty acid having 8-22 carbon atoms is used as the 

so emulsifier. 

10. Method according to Claim 9. characterized 
in that potassium stearate or sodium stearate is 
used in an amount of 0-5% by weight, calculated 
on the total weight of the sugar and the fatty acid 

55 alkyl ester. 

11. Method according to Claim 10. character- 
ized in tnat potassium stearate or sodLm stearate 
is used in an amount of 0-3% by weight, based on 
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th« total weight of th« sugar and tha fatty acid aikyl 
••tar. 
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